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(57) Abstract: 

PURPOSE: To simulate actual deformation and variations 
of motion and to easily generate a natural animation by 
generating and adding a minute quantity of random 
number data to a calculation result when the motion and 
deformation of a body are found according to a physical 
rule. 

CONSTITUTION: Animation data 02 generated by the 
animation data generation device 12 are supplied as 
animation data D1 to an animation data memory 4. When 
an animation of a figure is generated, the body is 
represented by a model consisting of, for example, a 
mass point and a spring in combination and respective 
points on the body are found by calculating the motion 
of the mass point in environment of gravitational force, 
wind force, etc., according to the physical rule. A 
minute random number vector is added to the found new 
mass point position, thereby the natural animation image 
simulating variations is easily generated. 



3s 2v xvo 







ill 








(■ 









PCI Y-X^K 7^-^3>z-^ 

-4 



7— Ji-S-aV 



D2 ^A7-)t--i^^>r-9 



COPYRIGHT: (C)1993,JPO&Japio 



(19) B^m^nrf ( j p ) 



(12) 



(A) 



#^¥5-101161 

i4Z)'j^m B ¥fiK5^ (1993) 4^230 



(51) Int. CI. 

G06F 15/62 



340 



81 25-5L 



F I 



(21) m®#^ 

(22) ai® 0 



3-283956 



^^3fp (1991) 10^40 



(71) tH®A 000002185 

y - - ^ ^ 

M UP ;il K :lt ,S JK 6 T @ 7 # 3 5 ^ 

(72) ^^^ m lEfiS 

m ^ ^5 iS ;i| K :lt .a ill 6 T B 7 # 3 5 ^ V - 

(74)ft3iA ^i^± mm mm 



(54) C^B;!a5:fi$^] Z - y - 3 >f^fS^Ef 

(57) [mm] 

C @ W ] fg n;] . r - >^ - v 3 > S KiMc ^3 i.^ T . 

















mm 







PCf 



— /2 



[ 0 0 0 1 ] 

g ^ ± CO f 'J ffl ^ 

^imt^m^i. ^ts^m 09 -si i) 

mm^m^r ^rztb<D^^ 01-08) 

i^m (01-08) 
[ 0 0 0 2 ] 

mm L T^f i@75: ^)Co-c^^, 

[ 0 0 0 3 ] 

CO 00 4] -ruiD-^m 9 \zirir ^ ^ \z , m pli,^^ (dt 
^ s 1 I® iifi jft 3£ Ei 2 ^ :f r T ^ . 

[0 0 0 5] c:cr>iii6fe?g^!^£a2tS7^^h:v3>i«ifti& 
BKiia6fep<^:'J 3:?5^bf^>^tl^Tzi^-->3>f!^ifife<hUT 
-S^^i^C^Pfife^— ^) ^ . 7 — ^ — >'3>T'-:$'^t'J 

[0006] C(7)J:^;i7'-^-i/3>x-5'Dlt^^ 

a Pui (7) ^ o ^ ^ -r ^ ^ ^ T 0 . c ^c^ i; T 1 -3 

-tt ^ J; ^ (c T^cC ^ n T 5 , 
[ 0 0 0 7 ] 

[^B;i;i<^;S)^UJ;^<!:-ra4^2S] ^c:5TC^0^^/3:¥ 

^fc^Ccfc^Tr^;<-'>3>^^^6^f^:/i^Uct^^:-r•5« 



(2) iNf^¥5-101161 

2 

^ u tt n i^^c e> 75: ^ gg * ^ . c c;) ^ g§ « ^ ic g 
i^^coj;^tcA^9<jTta;ii^0f^<7)iJ)#$:r-^->'3 
> \z L <t: o tr ^m-^ \z\tmm izu *3 . mrnxfir^miz 

[0 0 0 8] c<D^o umm^M^r ^fzi^ , 
;i/^^oTn >trrL— ^Ti>aiLU — '>3>$fTt^^r- 
^-->3>^f^fii^t•^r-^-i^3>'f^^^^§;5<ab^o 

CC0«t^;:£r-^-v-3>f^fiE^gTti. T-^-'>3 

;Kl:U=i>e:x-^-C->5rLU-->3>-r'5c:i:(lct 
0. "tom^ ^Jilstf^^jf^X. TlSS it 7 - p< 

(^gi¥ 3-89880 ^^^ 3-93392 ^. ¥ 

3-93601 n) , 

[0 0 0 9] tC'5 75^c:(;)j;^fci^s^f';p^fi^^Ta 

>fc:a.-^?-C->5:iU-->3>$ff^T^^->'3>f^ 
fiJt^STii, AXft<I{3f^-:?;:i|!54t:co^T';i';)t AXB^jT^cm 
J^C0/i;f:?^Ti/j<«^^^'>5n.U'-hU7-;<->-3>^ 

[0 0 1 0] mpiiti^m\zmm\ziL'oxi^^^<D^vu 
'^i^\zm:h^T\^^izWit)^itxh^mizmtiu^^'Drz 

[0011] rut>-^m 1 0 (a) - (d) t^. ^fuN o 

^&^Kf,^f)^^f^FL<r>_t\zmmiZ^tl.fztZ.:^X^ 

-h h ? L ^ <D ii ti n X ^ ^ f}^ . ^ 

30 :^ -3 ^ T t> HftJ N 0 (7) ® Jh /^i^ b fri ^ T T^C t/^ , Z iD tz ^ 

^1 N 0 ^tmti^ z tu < \^^-D ^x 1 0 (d) (c^-r 

ct ^ /^c ^ gi /j: til T t.^ ^ . 
[0012] ^fzm I 1 (A) -01 1 (D) ti, ;f7- 

5^ > C 0 f)^ - 'Jy r^n \z m M ^ ^ n m tiT f)^ -D X ^ t c ^ 

^ S 0 iZ ^ ^ ti ^ ^ifi fzfz tt> . m.4:\iZ\tm<D9\'^<D:h 

/}^mt> ^ z t^^u < . 3 'ATt&^izf^m-^ tirz^f^.tsi LtD 
f)^xtrji\^^, 

40 [00 1 3 ] Z <D Jz o B f^.^ ^ ^ if ^ fz 16 \Z\t . m 

t o ^ iz , 0^^<D m^m ^m^f ^ J: o \z :f a ^ 
X^^ir- <b ^U^^. t Z :^f)im^JbZ<DJ: o UzT 

u cf ^ ^ > cf it^-fi?; \zmmx $> ^ ^ X . ti — ^ > c 0 <D 
m X u ^ (D ^ o urn M h n L < . mikmtLx^tsiitti^ 

-t^X ib^tz, 

[00 1 4 } ^^-^m'itiixsKD !^^n^uxu^ rifzh<D 
X. m ^ € ^ >- ^ =L i- - h L ^ r^. 7 - ^ - -> 3 > 

€:^#M{Cf|^;i£Lf5^7-;<-->3>ft^fi^^5'i$ig^U=fc 

50 -0 tT ^ h :d X ^ , 



3 

[0015] 

«6 ^ 55 91 is T « . ^mmW\<D^^T -ca^^i^N 1 . 

1 1 t; i5 T . !^ m mW\ L fz X ^ ^ N I . CI 
C 0 0 1 6 ] 

-sctic^i^o. (D ^ m ^ mwi \z ^ \^ ^ m 6 € ^ zy ^ 

[0017] 

[0^j5&«^]] i^iT^si ti^t^T. ^f^m<D-^Mmm^mm 

[0 0 1 8} 2^|g9;ifr.±:^7-^-->3>f^fi£SEl 1 
itm 9 i:<D3fc^t^6^^t:i[^-t5^-$ftUT^ 1 tl^Tct^ 
tC. 7 - ^ - -> 3 > t'- 5^ f^^iJc^ ® 1 2 l.^Tf^^£ U 
^cft-/i£7-^"v3>-r-^D 2 $7-^-v3 
^'/tU 4lC7-^-->3>x-5^D 1 t LX^Il^r 

[0 0 1 9] 7-/-~>3>x-5^f^fiXI5Efl 2tJ7- 

^-'>3>f^^^ lyxn^fi^r^^f^i^ tLxm^it^i<D 
m-^m < \^ m iz^ a 0^ o u B \z WD X ^ ^ m.r 

L x^±r^. 

[0020] 7-7^-v'3>T'-^ft^/}Jc5£55l2(l, m 
2 JkU^m 3 \Z^.r ^ o iZ . 7 ^ ^ B >'^7r.-M^(D Ai 

NiiZ'D\^^xmti<D^'&. HI (7)^^, ^^^(Drn'^iiim 

U ^(D J: o \Z . Z. tl/}^ 'o^i^^'e o t L X N I i)^ a 

<D ^ V Um^(D ^nz\nf)^tlX ^ f)^ t: tRT — 1$^ X U ^ 

55^x"5^Di i^^^7='-$^>^u2 i/^^baigyj^j^- 

5^ P IS 2 2 ^> ^ ^ , 

[0 0 2 1] i!K3y);^€;!jtfriJ^i^iK2 2tiHf)jN 1 ^mr^e 
X ;ni jt=f L T 53 X - ^ D 1 1 (I ^'t ft r s il 3if] :^ ^ 



( 3 ) ¥ 5 - 1 0 1 1 6 1 

4 

iLx cti^m < J: ^ fj^mn^^ff V . ^mmui^^^ 3 

2 3 C 4 ;^ -5 . 

CO 0 2 2] 7:f--r'>h^^^[a2 3H3;!^7CJ^tS 

li«j|£}^ISK2 (SI) f}^mmx^^y7ir'-^yh 
©7-/->3>f'-^(C^tftL. Ctl^f1^f!£7z:^- 
->3>7^— 5^D2i:UT7 — — vBVx— r^;^^'J 4 

izm^i^r 

[0 0 2 3] j3i®j:^Sxti5ii^sa^2 2ti. 02(i^-r<t 

10 O \Z . '-(Ti N I <D <D ^ !^ <D U ^ ^ . ^J^UP ^iL{^ 

^ ^Z^^ikiZi:£i2 S P iZ^-DXt^"^ LXMT 3 :k7t'B'f 

[0 0 2 4] rUiD'^^^^Fi^ (fi^tl) ft^.^MP^^ 

Lx^^^ tmz, ^^.^K\n\<Dmi^\tr^xfit^sp^m 

e C t 75^ T ^ ^ 0 

[0 0 2 5] zn\zptvx^iNi(D^':)\z^m^u^^ 

(D^-^ift. -fSt^^Zm 3 iZB^ ^ O \Z. 1 -D <Dn.^MP 
20 \ZM VX 4 y^<D {tt2 S P^fiEl^-rSCttCcfcOT^N 1 
<D=e^}l^-^m-r^ Z. t^^X^ ^ t^\Z. =]-:h^^<7) 
51.'iCMP(-(i45fi:7^^^(7)(i^3S Pi&fiS^^r^CtCa:-^ 

X ^mx ^ ^ . 

[0 0 2 6] m 3 <D 3 'Atz ^ }U\z X . n.^up iit 
nmy)< I j^x\zm^'orz^<Dx . -a-h><7)iig©i:^^it 
iz'iit-Dxmwir ^ . ^t^s p ^:x^t<^.iKmx<D-^^ ^ h-D 
T i3 0 . ^ (7) ^^£ -3 T ^ {i: II c^ i; :^ ^ m -r o 

[ 0 0 2 7 ] Z (D m \Z m K) ^ Itt i2 m iZ ^ 

30 a i ^ i: f ^ , < L T ^-HO «R Jt £0 t > V ffl S fin tl fi ^ 
^t^^[^^I±e 180- ch ^ if e < . 

[0 0 2 8] C£DS4£03:^7£^x;Ki^3i^T> ^-H.^t 
MPts;^(n}3tin/]:^S!xtt;^rt:OTiar3yj-r'2)„ 

[?ac 1 ] 



M 



-h r 



d t 



d X 
d t 



= F ( X. t ) 



( 1 ) 



[0 0 2 9] z. Z.X . u\tni^iM p (Dniii . r 
& . x\tn!^.MP oiiC^i^-^r 3:k7t}&&^. t \t^m. 

F 'ftn j^M P \zWi < :h X ^ ^ . 

(1) ^\z^6\.^x, niAMit^^x ^ <o , uu^^^r\t 
mwi^^i^^mr ^ ^ o \znm^ tifzhoxT^^x^ 0 . n 
,4iwip\zm<tjF^t\i^mt '}%\z^!titr^ h\ xtij^mp ± 



f « 3 ] 



randofflO = uniform randow ( 0 

random! uniform random (0» 



40 



d ) 
d ) 



randonj2 = uniforoi randor (0. d) 



^ CO ffi ,7t ^ §3 ifi (- cfc o T ^ ^ , 

[0 0 3 0] z zx z <DV^mm<D , m 2 <Dm0]:^rA 
2 2 \z^i^x c 1 ) ^^m^^rti^u!:^ i^n^ 

n.^lM P <D i<r, S'i i^^x \Z, 
[Sk 2 ] 

( 2 ) 

(3) 

(4 ) 



( 4 ) 



¥ 5 - 1 0 1 1 6 1 



Ix f = x+ (randomO.randoffll, randoni2) 

(003 11 C(D (2) - (5) i^(Ii3I.^T. uniform 
_randoni(a. b) \t . a ^ ^^ t L X ± b <D m.^ t}^ M \t 

[ 0 0 3 2 ] z z-vmm:fim^mu^m 2 2 it I m^m}: 
m^mt^r ^ z t \z ^ K) ^ ^diN i ±<D-r^x(Dn.^u? 

(S3) iZ-Dl^^xmi^r"- 9 D 1 izm-:^ < ^t^^\R<Dm 

F=Fs+Fh+Fd+Fg+Fv 

CO 0 34] wt^^x^m^jm^mw^m 2 2 i,t. fct<x 
7^'yysp3fz*5t.^T, (i)^^m^fr^zt\z^ 

r-sc^hUcto, L ^^mm\z^'pun,^^C7 h ji^^m 20 
CO 0 3 5] < Lxmm:^n^mn^Ain 2 2 it^m^ 

^C735?tJ?S^^ft^f^^r-^-v3>x-^D2i:l.T7 
CO 0 3 6] ^<7)^i3i§yi;(jSi^fi^t?;fi5t'a2 2ttX7^'yy 

f}^^f)^P\m'^L. ^tifz ±^(n XT-y 

-f S P 1 ir ^ -3 T «rr T^c > y C O T <7) J$ ^ 

<r>mniz A ^ o 30 

CO 0 3 7] U(Trn*;K{lLTElta3fife±cDYfjN 1<D^;K± 

-r T o > y ,<u' o T (7) ^ ^ m <7) jfg i^ic £'i' o 
j^^^^TT-si. m%:^n^mni^ufi2 2it7.Ty':^s 
p 5 (c *5 T ^- ifc-l ^ b ti ^ c cb c: J; 0 X 7^ *y y S 

CO 0 3 8 ] z <D ^ V iz L X mm >j n iK.mn ^Ji 2 2 \t 
1 m {>i S! ff* fjii CO f/n fi 1 tsc ^><7) N 1 <7) '3£^ ^ sa ^ 7 

r ^ z: t \z ±.i^<Dmm n . 

C0039] ^(Dm^^m I 0 (A) -EliO (D) (;■::> 40 
(I ig S ^ t 7 - ^ - 3 > . la :^ 7!!^^ T 
ft O ^ C t) , S 6 ( A ) - ( D ) \Zifir X ^ iZ. g 

;0040] ^r-gll 1 (A) -^1 i (D) \Z-D \^^X 

-h idi U t M Kg {; . - >j ff*n fr ffej * S iS n r o T t.^ 

^ ;^ - 7=- > C 1 . LfJii [Si i75 ^ CO r^ij 6 H i75 f55 ^i? S 

0 rt^' iiif) T < ^ 7 - / - -> 3 > . 1^ O fSj ^ [nl C ;^ 50 



(5 ) 

Am:h. m.:hua<Dm^^i^iziK:^cx§^^f)^<m< T - 
^->'3>(eiiiSfe^f^fijcT^, 
CO 0 3 3] rut>%m^:^n^mm^^22\tms<D 

Xx'yys P 0H^i/^T^^7:^;*-v3>f^fi]t->^ffiO 

i!a^$ri}giE6u/;^. X7^'yyspii-*3t/^rnni@^±<D 

*y y S P 2 tC :fe l^ T it , 
CS!C 6 ] 



( 6 ) 

l^iz^m^ S 0 iz X ^ :h ^ ^ if n !^ iz \tm (D ^ ^ <D :h 

C0041] U:tsm S (A) -^8 (D) \tm 7 (A) 
-^7 (D) (Dtf — ^yC lc07-^-'>3>^Xl4;^ 
\^^^ ^ fifz^^ ^ L . Z CD iSi^ t! — y C I \Z ^ fi^. 

u L c ^ m ^ ^ mr z t X ^ ^ , 
CO 0 4 2] ^^a^mnniz xtiit. mm<DTz:->^-'>B 
> ^n^B^-t ^ . m ^itn p Rz^iit2 s p 
^tiitfz'^v'ji^izx-ox^^i^^m^mi.. ^i^±.(D^j^0 
iiE^i^mti . m.:hue(^mm.izs^r^n.^MP <DmW)^ 
^mmmiz'iit^XfffnLx^i^, z(Di^-!^^i^ p>n^W\rz 
un.^iup <Di<L^2iz. ^'j^un,^^^ h 

iz Lfz Z tiZX 0 . ffi'^^^v'^^U-^Laf^7i7z: 
;<->'3>etififE=£:^^(Cft^^JcUf9'57-^->'3>f^/j^ 

m^^^mxt^. 

[00431 f}^ < r ^ \zo t . w.^U'f u ^ ^ ^ 
ztt^<~^^f^.uvi.m^^^\^rzKi. ^fj^.\z\^iD^'^hi 

i<t m <D ^-Jj ^ ^ it ^ Z t \Z X . ^ ^ ^ ^ T^f /N' U X 

-va ><D 7 - - -> 3 ^i^Bi Lrs> ^ . 

CO 0 4 4] ^(7)^^iU7->-->a>fl£fi£f^^:eT'5RK 

0 -ti- r (C fj ai/j C ^ ^ ft-: ^ 65 {- . ^f^ ^ 7 - - -> 
3 >fiki^<Di^s^^^:kC^itU\^^Xv\ZX€^. 

c 0 0 4 5 1 u^.ti£<D^mm\zi6'^^xit. ^^i^un.^ 
^ T "^x (D yy \ti] \z m ^ fz iz-D \.^x m ^rzy}< . ztnz 
ft^^^^mx^:h-\ti]^m^r^j:oizLx^Bi<^^, m 
iz 2 'ATccn /fs (D i^^^ . m m <D mm :^ rf*] \z fz {iL ^ 
i± ^ o B mx ^ 0 , ^rzm^hU.^i<L^im Pi ^t^^^^ 
mm^}W^m<D'X€^xiktdrzo. ^t^<D-x^^^-^ 
\z L X t \z <D ^i^mn, ^ ^ PL ^ o^yj mx . wl^p 

t^3u^^)n ^ ^ X o \z \.x x> }z^(D%m.m ^^l^a^y))!^ 

[ 0 0 4 6 1 tz h)!^ (D \Z i6 X \t . 7 - ^ - '> 

3 > ?i< jt-l ^fi i L T -^li ^ ;^ — 7^ > . 

m u ^ M')^ tz t)^ . r nir b -r . z '^7tt^]-t 



( 5 ) 



BH ¥ 5 - 1 0 1 1 6 1 



[ 0 0 4 7 ] 

mm<D^^^^] ± c7) cfc ^ (c ^ fe Qj} (c J; n , ^mmwi 

- ^ - s >^ ^ L m ^ 7 ^ ^ - B > f^m m ^ m 
mx^^. . 
immcDmmtjiWtm] 

[mi] :^ftmizj:^7=i/>-i^3>i^f^^m<r>-^m 

m^^'t':fay^mx&^. 

r:fay^mx&^o 

[m 3] ^^.^^(D^y'ju^^r^mmx$>^o 

[m s ] m I <D 7 Ms ^ B > f$.^mt^my-r ^ 7 ~ 



^ - 3 > f$.:^ m r y a - ^ ^ — h x ^ , 
T * s o 

[m 7 ] m mm X ^ t} - 7- ><D 7 Zl " iy B > ^ 7fi T 

i^mmx$> ^ , 

[^8] m 7 (7^ :^ - > ^ Xm^jl^^^ M.rz7 - ^ - zy 

3 > ^^-tv^mmx ^ o 

(^9] 1jt^(ri7:^;<~-'>3>f^f=Simm^^-rzfuyC7 

mx^ 

10 [mi 0] '<jt^<D7 ^ ^ - >^ a >^^^^.T^mmx ^ 
[01 1] vti!^<^7 /^-zy s >^m^^-rmmmx$> 
[n^(^nm] 

1. 11 rz:>-v3>f^fis^^, 2 m^^^: 

mm. 3 mmm ^ . 4 y-^t-vavT^- 

iJ'^^'J, 12 z-^->'3>7'-5'f^^ss^^ 2 

1 22 mmyju^mnm 

m. 2 3 y y h^^^mm. 



im I] 



11 r^>^-->3W^^^; 



11 



ill 

mm 



PCI 



PC2 



i 



4 3 





[0 9] 





f 








PCI 


— PI 



S7 



( 6 ) 



[0 2] 



—5/ 













--22 





3 ] 



MP sp 

V>"M? Q- 



T ^ 

O — 



) 6 o 6 9—9 ^ 

— p— -0— -6 — o — 6 Q 



3 ^7f.t+ S^^^ r }\. 




Da ^"F 5 - 1 0 1 1 6 1 



im 5 ] 



SPO 



F=FS4-Fh+Fd+Fg+Fv 



I 



NO / -t^T(D-i)->-:/JUj^ 



•5P1 



5P2 



SP3 



SRS" 



YES 



SP6 



ID5 7r.)^->3>Y^-^;i 



( 8 ) 



¥ 5 - 1 0 1 1 6 1 



[me] 




(c) LD) 



06 t^^Wjlz^^"^. <ny->(' 



( 9 ) 




( 10 ) 



• 



^^¥5-101161 





( I] ) 



^ 5 - 1 0 1 1 6 1 



[010] 






(Cj (D) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 



y BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




